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GEOS-5 
Forecasting

GEOS-5 
Modeling

FY 2017 and FY 2019 airborne campaign 
support 

Targets science questions related to 
permafrost-carbon dynamics 

GEOS-5 indicates that wildfire smoke & CO is by far the dominant source of 
variability this week.  As biomass burning is a source of methane, this should 
dominate methane variations as well. 

regular weather 
variables 

aerosols & 
trace gases like 
CO2, CO 
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q  GMAO provides near real-time support to a number of  NASA field 
campaigns each year –  

https://gs6101-gmao.gsfc.nasa.gov/field_campaigns/ 
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Traditional forecast suite 

q  Weather variables, Chemical variables (CO, AOT, SO2, BC, OC)  
q  Regular maps and aerograms 
q  Previously for ARCTAS and ARISE campaigns over Alaska – combination 

of  GEOS-5, Fairbanks NWS, NOAA’s Alaska Aviation Weather Unit 

choose forecast  
initial time 

choose forecast lead hour 

customize list of 
variables 

https://gmao.gsfc.nasa.gov/forecasts/ 
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A more customized forecast set … 

Subject: ABOVE sample weather brief
From: Gary Partyka <Gary.S.Partyka@nasa.gov>
Date: 1/16/17, 3:02 PM
To: "Chatterjee, Abhishek (GSFC-610.1)[UNIVERSITIES SPACE RESEARCH ASSOCIATION]"
<abhishek.chatterjee@nasa.gov>, "Cullather, Richard I. (GSFC-610.1)[UNIV MARYLAND COLLEGE PARK]"
<richard.cullather@nasa.gov>, "Ott, Lesley E. (GSFC-6101)" <lesley.e.ott@nasa.gov>, "Pawson, Steven
(GSFC-6101)" <steven.pawson-1@nasa.gov>
CC: Austin Conaty <Austin.L.Conaty@nasa.gov>, "Fuentes, Marangelly (GSFC-610.1)[SCIENCE SYSTEMS AND
APPLICATIONS INC]" <marangelly.fuentes-1@nasa.gov>, Rob Lucchesi <Robert.A.Lucchesi@nasa.gov>

Abhishek - below is a **sample** forecast briefing for the ABOVE mission team.
It is taken from GEOS-5 for some random day I picked (July 19, 2016) for the
days 1-3 outlook. I also picked some random box to bound possible places
where the plane would be interested in flying...in this case 64-70N and 140-150W.
Of course, you will let me know the real boxes when the mission starts. Again, this
is just a sample and we'll fine tune things later on. Thanks! gary

ABOVE Regional Weather Briefing
Based on the GEOS-5 meteorological and aerologic forecast fields
Initialized 00z 19 July 2016

Day-1 Forecast
Valid 1200z 20 July through 2359z 20 July

Weak high pressure will be located over the northern portion of the target box during this period
with limited cloud cover and clean aerosol profiles. Multi-layer clouds and precipitation are expected
further south, south of 66N. North of this parallel, GEOS-5 is forecasting a clear and clean region from
approximately 150W east to the US/Canadian border. Some middle and high clouds are anticipated
further east beyond the border with Canada. The clearest target may by the points immediately
surrounding 68N and 145W. This will also be the zone of least aerosol optical depth. A large fire
is seen to have high carbon aerosol concentrations well south of the target box (between 60-62N and
140-145W).
Low level (1.5km) temperatures are expected to be a few degrees on either side of 0C
over the expected clear target zone with light northwest winds. Upper level winds (10km) will be
northwest at 40-50 knots with temperatures in the -40C - -50C range here.

Day-2 Forecast
Valid 1200z 21 July through 2359z 21 July

Conditions will deteriorate somewhat as a broad area of low pressure takes shape across much
of interior Alaska. Multi-layer clouds and precipitation are expected for a majority of the target
zone. However, along the northern periphery of the zone, there may still be some opportunity for
clear and clean scenes. The area with the best chance of clear and clean profiles on this day expected
between 68-70N and adjacent to the 150W longitude line. Points further south closer to 68N
will start to pick up more cloud cover. Aerosol optical depths will remain low in the favorable
cloudless regions as smoke from the large fire in the southeast part of the state remains well
south.

Day-3 Outlook
Valid 1200z 22 July through 2359z 22 July

Low pressure remains stubborn in the target areas. Clouds and precipitation further encroach on
most of the region. Only a small window of opportunity possible for clear and clean scenes on the
northwest edge of the target area near 69N and 150W. No issues from downstate fires.

ABOVE sample weather brief  

1 of 8 1/16/17, 4:06 PM
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q  What a forecast package may look like – 
§  summary for instrumentalist on the go – weather and chemical forecasts 
§  set of  current conditions 
§  day by day breakdown of  temperature, cloud cover, and precipitation 

forecasts  
§  air quality outlook 
§  flight recommendations out ~3 days 

q  What else do YOU (LVIS, AVIRIS, CFIS teams, + others) need?  
 
q  Email specific requests to:  

§  abhishek.chatterjee@nasa.gov 
§  steven.pawson-1@nasa.gov 

Plans for 2017 aircraft campaign 
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GEOS-5 
Forecasting

GEOS-5 
Modeling

FY 2017 and FY 2019 airborne campaign 
support 

Targets science questions related to 
permafrost-carbon dynamics 

GEOS-5 indicates that wildfire smoke & CO is by far the dominant source of 
variability this week.  As biomass burning is a source of methane, this should 
dominate methane variations as well. 

regular weather 
variables 

aerosols & 
trace gases like 
CO2, CO 
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Key Deliverable 

We need a flexible global high-resolution modeling framework that can 
investigate ABoVE-specific science questions while placing them in the context 

of  pan-Arctic and global carbon-climate system 
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q  Objective 1 - What role does improved characterization of  near-surface permafrost 
dynamics play in regulating the spatial and temporal variability of  CH4 fluxes?  

q  Objective 2 - What are the interactions between permafrost thaw, surface hydrology 
and vegetation dynamics, and how do they control the partitioning of  CO2 and/or CH4 
fluxes?  

q  Objective 3 - What are the current permafrost carbon (CO2 and CH4) emissions at 
different spatial and temporal scales, and what are their future trajectories?  

Science Themes Study Scale Basis Space Input Data 

Permafrost Vegetation  Carbon 
Cycle 

Spatial Temporal Flux Concentration •  L2 geophysical 
(UAVSAR, 
AirMOSS, LVIS, 
AVIRIS-NG) 

•  CARVE 
(benchmarking) 

•  Satellites 
(SMAP, OCO-2, 
Landsat) 

•  Flux towers 

Obj. 1 ✔ ✔ ABoVE at 
~9-25 km 

3-hourly ✔ (CH4) 

Obj. 2 ✔ ✔ ✔ ABoVE at 
~9-25 km 

3-hourly ✔ 
(CH4,CO2) 

Obj. 3 ✔ Global at 
1/4° 

3-hourly 
to daily 

✔
(CH4,CO2) 
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Current Status and FY17 Plans 

2017 ABoVE 
campaign 

carbon fluxes from towers (re: Turetsky, NGEE-Arctic),  
atmospheric CO2, CH4 conc. from in situ data (re: Sweeney, CARVE),  

              remote-sensing measurements (OCO-2) 
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QUESTIONS? 

abhishek.chatterjee@nasa.gov 


